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Indian Standard 

SPECIFICATION FOR 
ZINC CHLORIDE 



(Revised) 



0. FOREWORD 

0.1 This Indian Standard was adopted by the Indian Standards Institu- 
tion on 26 February 1966, after the draft finalized by the Alkalis and 
Chlorine Sectional Committee had been approved by the Chemical 
Division Council. 

0.2 This specification was first published in 1955 and covered battery and 
technical grade materials only. As the flux grade is now manufactured 
in the country, the Sectional Committee, responsible for the preparation 
of this standard, decided to formulate a comprfehensive revision to 
include that grade also. Taking into consideration the developments 
in the industry, some of the methods of test prescribed in the original 
standard have been modified in this revision. 

0.3 The clause 3.3 of this standard calls for agreement between the 
purchaser and the supplier. 

0.4 For the purpose of deciding whether a particular requirement of 
this standard is complied with, the final values, observed or calculated, 
expressing the results of an analysis, shall be rounded off in accordance 
with IS : 2-1960*. The number of significant places retained in the 
rounded off values should be the same as that of the specified values 
in this standard. 



1. SCOPE 

1,1 This standard prescribes the requirements and the methods of 
sampling and test for zinc chloride. 

2. GRADES 

2.1 The material shall be of three grades. 



*Rutes for rounding olT numerical values ( revised )• 
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2.1.1 Battery Grade ( BG ) — intended for dry cell battery manufac- 
ture, activated carbon and where pure grade zinc chloride is required. 

2.1.2 Technical Grade { TG ) — intended for textiles, timber preserva- 
tion, as a preservative in hide-curing salt, and also as an antiseptic in 
starch base glue. 

2.1.3 Flux Grade ( FG ) — intended for galvanizing and tinning 
industry. 

3. REQUIREMENTS 

3.1 Form — The material shall be in either of the following forms: 

a) Solid, or 

b) Solution. 

3.2 Description — The material shall be clean and entirely free from 
any carbon or metallic particles, dirt or other foreign matter. In the 
solid form it shall be white to light coloured, fused solid or granules, 
very hygroscopic and deliquescent. The solution shall be perfectly clear, 
free from.dirt, foreign matter and other visible impurities. In case the 
solution is not perfectly clear and shows flocculent precipitate due to 
the presence of zinc oxychloride, add 2 ml of dilute hydrochloric acid 
(1:1 v/v ) to 200 ml of 10 percent { wjv ) solution of zinc chloride In 
water upon which the solution shall become entirely clear. 

3.3 Specific Gravity of Zinc Chloride Solution — The specific gravity of 
zinc chloride solution shall be subject to agreement between the 
purchaser and the supplier. 

3.3.1 The total solid content in the zinc chloride solution, when dried 
and fused at 270°C and tested according to the inethods prescribed in 
Appendix A, shall comply with the requirements prescribed in Table 1, 
for zinc chloride, solid, battery, technical, or flux grade, as the case 
may be. 

3.4 The material shall also comply with the requirements given in 
Table 1, when tested according to the methods prescribed in Appendix A. 
Reference to the relevant clauses of Appendix A is given-in col 6 of the 
table. 

4. PACKING AND MARKING 

4.1 Packing 

4.1.1 Zinc chloride, solid, shall be packed in clean air-tight galvanized 
iron drums, so that the contents are prevented from taking up moisture 
from the air, or from getting contaminated by contact with metals or 
other foreign matter. 
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TABLE 1 REQUIREMENTS FOR ZINC CHLORIDE, SOLID 

( Glauses 3.3-1 and 3.4 ) 



Sl 


Characteristic 


Bbquiremb NT 




Method of Test 


No. 






X. 




( Bef to Cl No. 
IN Appendix A ) 




Battery 


Technical 


FhlT* 






Grade 


Grade 


Grade 




(1) 


<2) 


(3) 


(4) 


(S) 


(6) 


i) 


Total zinc { as ZnClj ) 
content, percent by- 
weight: 








A-2 




Min 


94-0 


92-0 


78 






Max 


— 


_ 


84 




ii) 


Ammonia ( as NH^ Gl ), 
percent by weight: 








A-3 




Max 


2-0 


40 


16 






Min 


— 


— 


13 




iii) 


Alkalis and alkaline 
earths, percent by 
weight, Max 


1-5 






A-4 


iv) 


Alkalinity 


To satisfy 
the test 


— 


— 


A.5 


V) 


Heavy metals 


-do- 


, — 


— 


A-6 


vi) 


Nitrates ( as NO3 ) 


-do- 


— 


— 


A-7 


vii) 


Sulphates ( as SO, ), 
percent by weight. 
Max 


0-2 






A-8 


nil) 


Iron ( as FegO, ), per- 
cent by weight, Max 


0-002 


0-004 




A-9 



4,1.2 Zinc chloride, solution shall be packed preferably in glass carboys 
or in hard rubber drums. It may also be packed in galvanized iron 
drums. 

4.2 Marking — The containers shall be marked with the name of the 
manufacturer; net weight; the grade and form of the material in the 
package; recognized trade-mark, if any; and the date and year of 
manufacture. 

4.2.1 The containers may also be marked with the Standard Mark, 



NOTE — The use of the Standard Mark is governed by the provisions of the 
Bureau of Indian Standards Act, 1986 and the Rules and Regulations made there- 
under. The Standard Mark on products covered by an Indian Standard conveys 
the assurance that they have been produced to comply with the requirements of that 
standard under a well defined system of inspection, testing and quality control 
which is devised and supervised by BIS and operated by the producer. Standard 
marked products are also continuously checked by BIS for conform.ity to that 
standard as a further safeguard. Details of conditions under which a licence for 
the use of the Standard Mark may be granted to manufacturers or producers may 
be obtained from the Bureau of Jndian Standards. 
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5. SAMPLING 

5.1 The method of drawing representative samples of the material and 
the criteria for conformity shall be as prescribed in Appendix B. 

APPENDIX A 

(Clauses 3.3.1 and 3.4) 
ANALYSIS OF ZINC CHLORIDE 

A-1. QUALITY OF REAGENTS 

A-1.1 Unless specified otherwise, pure chemicals and distilled water {see 
IS : 1070-1960*) shall be used in tests. 

Note — * Pure chemicals ' shall mean chemicals that do not contain impuritios 
which affect the results of analysis. 

A-2. DETERMINATION OF TOTAL ZINC ( AS ZINC CHLORIDE ) 

A-2.0 General — For determination of total zinc ( as ZnCl, ), the 
volumetric method given in A-2,1 shall be used; the electrolytic method 
given in A-2.2 may be used as an alternative method. In case of dispute, 
the volumetric method shall be the referee method. 

A-2.1 Volumetric Method 

A>2.1.1 Prepared Sample — Weigh accurately, by difference from a 
ground glass stoppered bottle, about 12 g of the material, add 20 g of 
ammonium chloride, about 80 ml of concentrated ammonium hydr- 
oxide solution ( sp gr 0'90 ) and sufHcient water to dissolve the mass. 
Make up the volume with water to 500 ml. 

A-2.1.2 Reagents 

A-2X2.1 Concentrated sulphuric acid — spgr 1-84 (conforming to 
IS: 266-19611). 

A-2.1.2.2 Ammonium chloride solution — approximately 20 percent 

A-2.1.2.3 Diphenylamine indicator — Melt I'O g of diphenylamine 
( melting point 52'9''G ) in a beaker over a small flame and then shake 
with 100 ml of concentrated sulphuric acid for 15 to 30 seconds in a 
stoppered bottle. 

A-2J^,4 Standard potassium ferrocyanide solution — Dissolve 
20-67 g of potassium ferrocyanide [K4Fe (CN),. BHjG] and 0-3 g of 



•Specification for water, djstillod quality ■( revised). 
fSpecification for sulphuric acid ( revised )• 
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potassium ferricyanide [ K, Fe (CN),] in water and make up the 
solution to 1 000 ml. Standardize the solution against standard zinc 
solution ( A-2.1.3.1 and A-2.1.3.2 ). Adjust the strength of the ferrocya- 
nide solution so that 1 ml is equivalent to O'Ol g of zinc chloride. 

A-2.1.2.5 Standard zinc solution — Weigh 9*592 g of metallic zinc 
( equivalent to 200 g of zinc chloride ) and dissolve in minimum amount 
of dilute sulphuric acid. Nearly neutralize with ammonia, then add 
40 g of artmonium chloride and about 150 ml of ammonium hydroxide 
solution. Stir well with a glass rod and make up the volume to 1 000ml. 
One milHlitre of this solution is equivalent to 002 g of zinc chloride. 

NoTK — This solution on long standing may show fungus growth. Such old 
Botutiont;, before using in titiiition, should b« boiled with bromine water after 
acidification with sulphuric aci^ till free from bromine. 

A-2.1.3 Procedure 

A-2.1.3.t Transfer 10-ml and 20-ml portions of each of the standard 
zinc solution and the prepared sample solution ( A-2.1.1 ) to four conical 
flasks of 500 ml capacity. Add 5 ml of concentrated sulphuric acid and 
40 ml of ammonium chloride solution to each of the flasks. Cool the 
solutions nearly to room temperature and add 2 drops of diphenylamine 
indicator before the titration. 

A'2*1.3.2 Titrate the 10-ml portion o( the standard zinc solution by 
gradually adding standard ferrocyanide solution. Shake slowly 
at the initial stage allowing little time for the blue colour to develop. 
Continue the addition of ferrocyanide solution with constant and 
thorough shaking of the solution until the blue colour takes a violet 
tinge at the approach of the end point. Add standard ferrocyanide 
solution dropwise with thorough agitation of the contents of the flask 
after each addition. The violet colour gradually fades and eventually 
turns to peas green colour at the end point with one drop of 
ferrocyanide solution. Now titrate the 20 ml portion of the standard 
zinc solution with constant shaking and adding the standard ferrocyanide 
solution right up to about 0'5 ml less than the required titre (calculated 
from the previous titration ). Shake the contents of the flask for 
30 seconds to produce a violet colour. Complete the titration by drop- 
wise addition of standard ferrocyanide solution and thorough shaking 
after each addition. ( The final change-over to the peas green colour 
should be obtained with one drop of ferrocyanide solution when a 
second drop will not produce any further change. ) Adjust the strength 
of the standard ferrocyanide solution so that J ml of the adjusted solution 
is equivalent to O'Ol g of zinc chloride. 

A-2.1.3.3 Proceed with the 10-ml and 20-ml portions of the ^reparerf 
sample solution exactly in, the same way as with standard zinc 
solution ( A-2.1J3.2 ). 
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A-2.1.4 Calculation 



Total zinc ( as ZnGl2 ), percent 25 y 
by weight = 



W 



where 



V = volume in ml of standard potassium ferrocyanidc solu- 
tion required for 20 ml portion of the prepared sample 
solution, and 

Jf' = weight in g of the material taken for the test under 
A-2.1.1. 

A-2.2 Electrolytic Method 

A-2.2.1 Reagents 

A-2.2.1.1 Solid caustic soda — conforming to IS : 376-1952*. 

A-2.2.1.2 Sodium sulphide — 10 percent ( w/V ). 

A-2.2.1.3 Ethyl alcohol — conforming to IS : 321-1964t. 

A-2.2.1.4 TMer — conforming to IS : 336-1964J. 

A-2.2.2 Procedure 

A-2.2.2.1 Dissolve about 0-6'g of the test sample (B-3) accurately 
weighed, in 100 ml of distilled water, and add about 10 g of solid caustic 
soda. Boil to remove ammonia. 

A-2.2.2.2 Cool and dilute the solution to about 100 ml, and using a 
rotating anode, begin the electrolysis with a current of 0"5 ampere. 
After five or ten minutes, raise the temperature to 60^0, and increase the 
current to 3 amperes. When the electrolysis has proceeded for one hour, 
test 1 ml of the solution with sodium sulphide to ascertain whether the 
deposition is complete. 

A-2.2.2.3 At the end of electrolysis, the current being still on, 
remove the solution after washing the rotating anode and cathode with 
cold water. Switch off the current and stop rotation. Remove the 
electrodes, wash the cathode properly again with cold water to remove 
caustic soda, then with ethyl alcohol, and then in solvent ether. Dry 
the cathode for 5 minutes at 110*C and weigh. 

Note — Zinc shall not be deposited directly on platinum, and if a platinum 
cathode is to bo used, this shall be first covered with 0: thin layer of copper by 
electrolysis of copper sulphate, and the electrode dnud and weighed. 



^Specification for sodium hydroxide, analytical reagekt (^incc revised ) . 
tBpecification for absolute alcohol ( revised). 
tSpecification for ether { revised). 
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A-2,2J Calculation 

Total zinc ( as ZnCl, ), 2-084 X »^, X 100 
percent by weight =; jp — * 

m 

where 

Wx — weight in g of Zn deposited on cathode, and 
fV^ = weight in g of the sample taken for the test. 

A-3. DETERMINATION OF TOTAL AMMONIA 

A-3.1 Prepared Sample Solution — Weigh accurately, by difference from 
a ground glass stoppered bottle, about 12 g of the material and dissolve 
it in water. Make up the solution to 500 ml after the addition of a few 
drops of concentrated hydrochloric acid (conforming to 18:265-1962*) 
to prevent hydrolysis. 

A«3J Apparatus — Pumas and Wagner's improved Macro type Kjeldahl 
apparatus consisting of the following parts, assembled as shown in 
Fig. 1. 

Ar3.2.1 Flask A — of 1000 ml capacity serving as a generator for 
steam. The flask is fitted with a funnel G and an outlet tube connecting 
it to separator B, 

A-3.2.2 Separator B — made of glass, fitted with a pinch cock ( as 
shown in Fig, 1 ). It is meant for draining away water collected from 
the steam, and spent liquor of the flask C when the test is over. 

A-3.2.3 Distillation Flask C — of 500 ml capacity, fitted with a funnel 
Ft Kjeldahl connecting bulb and an inlet tube for steam. 

A-3.2.4 Condenser D — of Liebig type and as shown in Fig. 1. The 
lower end of the condenser dips into conical Beaker E. 

A-3.2.5 Conical Beaker E — of 250 ml capacity. 

A-3^ Reagents 

A-3A1 Sodium Hydroxide Solution — approximately 30 percent (wjv). 

A-3J.2 Standard Hydrochloric Acid — approximately O'l N. 

A-3.3.3 Standard Sodium Hydroxide Solution-^ approximately 0*1 N. 

A-3J.4 Methyl Red Indicator —Dissolve 015 g of methyl red in water 
and dilute to 500 ml. 



^Specification for hydrochloric acid ( revised). 
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KJEIOAHL 
CONMCCTING BULB 




FUNNEL a 



WAT en AND 
GLASS BEADS 



^^BUP.NCft 



Fig. 1 Apparatus for the Determination of Ammonia 

A-3.4 Procedure — Place sufficient quantity of water Into the flask A and 
introduce a few glass beads. Ensure that the assembly of apparatus is 
leakproof. Pipette 100 ml for battery and technical grades and 25 ml 
for flux grade of the prepared sample solution (A-3.1) into the distillation 
flask C and 10 ml of sodium hydroxide solution in quick succession. Heat 
flask A to generate steam. Heat the distillation flask C indirectly by the 
steam generated from the flask A and then steam distill the ammonia 
evolved on the addition of sodium hydroxide solution. Continue 
distillation till all the evolved ammonia has been carried away by the 
steam and absorbed in a known volume of standard hydrochloric acid 
contained in the conical beaker £. Titrate the contents of the conical 
beaker with standard sodium hydroxide solution using methyl red 
indicator. 

A-3.4.1 Carry out a blank with the reagents, 

A-3.5 Calculation 
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A-3.5.1 For Battery and Technical Grades 

Ammonia ( as NH4CI ), percent 26*75 iV V \ N 

by weight = ~ — ~ ^ — 



where 



Vi ~ volume in ml of standard sodium hydroxide solution 
required for the blank, 

Vi = volume in ml of standard sodium hydroxide solution 
required for the test with the material, 

N = normality of standard sodium hydroxide solution, and 

W = weight in g of the material taken for the test under 
A-3.1. 

kriJSJ. For Flux Grade 

Ammonia ( as NH4CI ), percent jQ«y ly y v ^ 

by weight = —^ — — — 

where F^, K^, N and W have the same definitions as given under A-3.5.1. 

A-4. DETERMINATION OF ALKALIS AND ALKALINE EARTHS 
A-4.1 Reagents 

A'4.1.1 Ammonium Hydroxide Solution — sp gr 0'90. 

A-4.1.2 Formic Acid — approximately 90 percent by weight. 

A-4.13 Formic Acid Solution — approximately 5 percent by weight. 

A-4.1.4 Hydrogen Sulphide — gas. 

A-4.1.5 Concentrated Sulphuric Acid — sp gr 184 (conforming to 
18:266-1961*). 

A-4.2 Procedure — • Weigh accurately, by difference from a ground glass 
stoppered bottle, about 2 g of the material and dissolve in 140 ml of 
water. Add 10 ml of ammonium hydroxide solution and neutralize 
with formic acid. Add 5 ml of formic acid solution and precipitate 
zinc and zinc sulphide with hydrogen sulphide. Filter the precipitated 
zinc sulphide transferring the filtrate back to the funnel until the filtrate 
is finally clear. Take half of the combined filtrates, add 5 drops of 
concentrated sulphuric acid, evaporate to dryness and ignite. Cool and 
weigh the contents. 



*Spoctncation for sulphuric acid'( revised)- 
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A-43 Calculation 



Alkalis and alkaline earths 
( as sulphates ), percent by 200 A 
weight = —^^^ 



where 



A = weight of the ignited residue, and 

W = weight of the material taken for the test. 

A-5. TEST FOR ALKALINITY 
A-5.1 Reagents 

A-5.1.1 Standard Sulphuric Acid — 05 N, 

A-5.1.2 Methyl Orartge Indicator r~ Dissolve O'l g of methyl orange 

in 100 ml of water. 

A-S.2 Prepared Solution — prepare a solution by placing 325 d= 1 g of 
the material into a beaker 4nd thcii adding 430 ml of water. Stir 
until dissolved and cool to room temperature. Make up the volume to 

about 500 ml so that the strength of the solution is 45*'Be- 

A-53 Procedure — Transfer 10 ml of the prepared solution (A-5.2) into a 
conical flask, add 300 ml of water and titrate with standard sulphuric 
acid using methyl orange indicator. 

A-5.3.1 The material shall be regarded to have satisfied the require- 
ment of the test if not more than 6 ml and riot less than 3 ml of standard 
sulphuric acid is required for the titration. 

A-6. TEST FOR HEAVY METALS 

A-6.1 Procedure 

A-6.1.1 Measure 500 ml of the prepared solution ( A-S.2 ) into a jar 
that has been cleaned with concentrated hydrochloric acid ( conforming 
to IS : 265-1962* ) and then thoroughly rinsed with water. 

A-^.1.2 Prepare a zinc strip (50 X 100 mm and 0*3 to 0*4 mm thick) 
by rubbing its outer surface with emery-paper No. 00. ( It is most 
important to polish the zinc strip brightly by completely sanding away 
the outer surface.) Then wash the strip with water and use 
immediately. 



*Srww>iflr>At.irkn Fnr Vivflivu^klAnn Atf«i<1 / rmimtmmA\ 
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A>6.1.3 Immerse the polished zinc strip in 500 mi of 45°Bc solution 
at room temperature. 

A'^.1.4 The material shall be regarded to have passed the require- 
ment of the test if the zinc strip, after being immersed in the solution 
for 18 hours, is not more than just uniformly grey ( see Shade No. 631 
of IS : 5-1961*). 

A-7. TEST FOR NITRATES 

A-7.1 Reagents 

A-7.1.1 Dilute Sulphuric Acid — approximately 5 N. 

A-7.1.2 Concentrated Sulphuric Acid — sp gr 1-84 (conforming to 
TC . '^£.t: ^a^i■l4. \ 

XkJ • «.UU~X^K/J { J- 

A-7. 1.3 Concentrated Hydrochloric Acid — sp gr 116 ( conforming to 
IS : 265-1962^ )■ 

A-7,1.4 Standard Indigo Carmine Solution — Dissolve 020 g of indigo 
carmine in 400 ml of dilute sulphuric acid, and add 20 ml of concentrated 
hydrochloric acid and sufficient dilute sulphuric acid to produce 1 000 ml. 
Standardize the solution so th^t 10 ml added to 3*3 ml of 0001 molar 
potassium nitrate ( KNO3 ) solution is just decolorized on adding 13 ml 
of concentrated sulphuric acid and heating to boiling. One millilitre 
of this solution is equivalent to 0-02 mg of nitrate ( as NO3 ). 

A-7.2 Procedure — Dissolve 10 g of the material { B-3 ) in 10 ml dilute 
sulphuric acid, add 1 ml of standard indigo solution followed by 10 ml 
of concentrated sulphuric acid, and heat to boiling. 

A-7.2,1 The material shall be regarded to have satisfied the require- 
ment of the test if the blue colour developed does not entirely disappear. 

A-8. DETERMINATION OF SULPHATES 
A-8.1 Reagents 

A-8.1.1 Concentrated Hydrochloric Acid — %p gr 1*16 {conforming to 
IS:265-1962J)- 

A-8.1.2 Barium Chloride Solution — approximately 10 percent by 
weight. 

A^^^2 Procedure — Accurately weigh, by difference from ground glass 
stoppered bottle, about 10 g of the material and dissolve in 100 ml of 



♦Colours for ready mixed paints and enamels ( second revision ). 
tSpecracation for sulphuric acid ( revised). 
^Specification for hydrochloric acid ( revised ). 
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water. Slightly acidify with concentrated hydrochloric acid. Dilute to 
250 ml, boil and add 10 ml of hot barium chloride solution to the boiling 
solution. Let it stand for 4 hours and filter through a tared Gooch or 
sintered glass crucible ( G No. 4). Wash the precipitate free from 
chlorides and dry to constant weight of 105° to UO'C. 

A-8.3 Calculation 

Sulphates ( as SO3 ), percent x/L'IQ a 
by weight = — ^^ 

where 

A ~ weight of precipitated barium sulphate, and 
W — weight of the material taken for the test. 

A-9. TEST FOR IRON 

A-4^4 Apparatus 

A-9.1.1 Nessler Tubes — two flat-bottomed tubes of thin, colourless 
glass, about 30 mm in diameter and about 180 mm in length; graduated 
at 50 ml and 100 ml. The height to 100 ml mark above the outside 
bottom of tubes should be about 134 mm. 

A-9.2 Reagents 

A-9.2.1 Dilute Hydrochloric Acid — approximately 15 percent ( w/v ). 

A-9.2.2 Concentrated Nitric Acid — sp gr 1-42 (conforming to 
15:264-1950*). 

A-9.2.3 Potassium Thiocyanate Solution — approximately 5 percent 

(w/v). 

A-9.2.4 Standard Iron Solution — Dissolve 0'6040 g of ferric ammo- 
nium sulphate [ Fe ( NH4 ) ( SO4),. 12H,0 ] in 10 ml of dilute sulphuric 
acid ( 10 percent by volume ) and dilute with water to make up the 
volume to 1 000 ml mark. One millilitre of this solution is equivalent 
to 0*1 mg of iron oxide ( FcgOj). 

A-9^ Procedure — Dissolve TO g of the material in water. Add about 
2 ml of dilute hydrochloric acid and about 2 drops of concentrated 
nitric acid. Boil to oxidize the iron. Cool and transfer to a 100 ml 
Nessler tube, add 5 ml of potassium thiocyanate solution, dilute to 100 ml 
mark with water and stir well. Carry out a control test using 0*2 ml 
and 0'4 ml of standard iron solution for the battery and technical grades 



♦Specification for nitric aaid, ( since revised ). 
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respectively and the same quantities of other reagents in the same total 
volume of the reaction mixture. Compare the colour in the two tubes. 

A-9^.1 The limits prescribed in Table I shall be regarded as not 
having been exceeded if the colour produced in the test with the material 
is not darker than that produced in the control test. 



APPENDIX B 

( Clause 6.1 ) 

SAMPLING OF ZINC CHLORIDE 

B-1, GENERAL REQUIREMENTS OF SAMPLING 

B-1.0 In drawing, preparing, storing and handling test samples, the 
following precautions and directions shall be observed. 

^1.1 Samples shall not be taken in an exposed place. 

B-1.2 The sampling instrument shall be made of galvanized iron or any 
other material which has no action on zinc chloride. It shall be clean 
and dry when used. 

B-1.3 Precautions shall be taken to protect the samples, the material 
being sampled, the sampling instrument, and the containers for samples 
from adventitious contaminations. 

B-l*4 The samples shall be placed in suitable, clean, dry and tightly 
stoppered paraffined bottles or any other containers on which the 
material has no action. 

ft-1.5 The sample containers shall be of such a size that they aj*e almost 
completely filled by the sample. 

B-1.6 Each sample container shall be sealed air-tight with ft. suitable 
stopper after filling, and marked with full details of sampling and the 
date and year of manufacture of the material. 

B-2. SCALE OF SAMPLING 

B-2.1 Lot — All containers in a single consignment of the material 
from a Single day's production shall constitute the lot. If a consign- 
ment is declared to consist of different day's production, such 
productions shall be marked separately, and the group of containers 
from each day's production shall constitute separate lots. 

B<-2.2 Gross Sample — A number of containers not less than the sample 
size indicated in Table 2, shall be selected at random from a lot for 
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the purpose of drawing samples for test. These containers shall con- 
stitute the gross sample. 



TABLE 2 MINIMUM NUMBER OF CONTAINERS TO BE SELECTED FOR 
SAMPLING FROM VARIOUS SIZES OF LOTS 





( Clause B.2.2 ] 




Lot Size 




Sample Size 


2 to 8 




2 


<J „ 27 




3 


28 „ 64 




4 


63 „ 125 




5 


128 „ 216 




6 


217 „ 343 




7 


344 ., 572 




8 


573 „ 729 




9 


730 „ 1000 




10 


1001 „ 1 331 




11 



B-3. TEST SAMPLES AND REFEREE SAMPLES 

B-3.1 Preparation of Test Samples 

B-3.1.1 For Zinc Chloride, Solid — To prepare a set of test samples, 
draw with an appropriate sampling instrument made of galvanized 
iron or any other metal which has no action on zinc chloride, small 
portions of the material from various parts ( including samples from 
50 mm below the top, the bottom and the middle of the container ) of 
each container in the gross sample, freshly opened. The composite 
sample, prepared by mixing as rapidly as possible the portions from each 
container, shall be about 9 kg. Divide this composite sample into the 
required number of reduced samples. Each set of these reduced samples 
shall constitute the test sample. 

B-3.1.1.1 The number of portions to be collected or the quantity of 
material to be taken for each portion or both may be suitably reduced 
in case of big containers to keep the size of the composite sample at 9 kg. 

B-3.1.2 For Zinc Chloride Solution — To prepare a set of test samples, 
draw, with an appropriate sampling instrument, a representative sample 
of the material from different portions of each container in the gross 
sample after thoroughly mixing the contents of the container by shaking 
or stirring or by other suitable means. The composite sample prepared 
by mixing the portions from each container shall be about 5 litres. 
Divide this composite sample into the required number of reduced 
samples. Each set of these reduced samples shall constitute the test 
sample. 
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B-3.2 Three sets of test samples, each not less than 1 kg in case of solid, 
and one litre in case of liquid, shall be transferred immediately to 
thoroughly dried bottles, which are sealed air-tight with well-fitting 
cork, coated with paraffin wax. These shall be labelled with all the 
particulars of sampling given under B-1.6. One set of test samples shall 
be sent to the purchaser and one to the supplier. 

B-3.3 Referee Sample — The third set of the test samples, bearing the 
seals of the purchaser and the supplier, shall constitute the referee 
sample to be used in case of dispute between the purchaser and the 
supplier. 

B-4. NUMBER OF TESTS 

B-4.1 Test for the determination of totalzinc chloride shall be conducted 
on each of the individual samples for all the three grades. Tests for 
heavy metals and iron for battery grade and ammonia for flux grade 
shall also be conducted on each o^he individual samples. 

B-4JS Tests for the remaining characteristics shall be conducted on the 
composite samples. 

B-5. CRITERIA FOR CONFORMITY 

B-5*l For Individaal Samples 

B-5.1.1 For Total Zinc Chloride — The test results for total zinc 
chloride shall be recorded and the mean and the range for these test 
results shall be calculated as follows: 

Mean ( jc) = Sum of the test results divided by the number of test 
results, and 

Range ( /? ) ~ The difference between the maximum and the mini- 
mum values of the test results. 

The value of expression ( or — 0*6 R) shall be calculated. If the 
value of this expression is equal to or greater than the limit specified 
for the relevant grade in Table 1, the lot shall be declared to have 
satisfied the requirements for this characteristic. 

B-5.1.2 For Heavy Metals and Iron — The lot shall be declared as 
conforming to the requirements for these characteristics if each of the 
individual samples satisfies the test laid down in A-6 and A-9. 

B-5^ For Composite Sample — The test results on the composite sample 
shall meet the corresponding requirements specified in Table 1. 

B-53 A lot shall be declared as conforming to the specification if it 
satisfies the requirements for each of the characteristics listed in 
Table 1. 
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